The Hoary Fox Lycalopex vetulus, is a small omnivore-insectivore canid inhabiting open environments/areas of the Brazilian savannah, whose spatial organization and territoriality is still unknown. Space use and social organization of two breeding pairs with adjacent home ranges were determined through radio tracking from October 2002 to April 2003 in a mosaic of cultivated pastures and Cerrado vegetation in eastern Mato Grosso, Brazil. Home ranges were 140-299 ha in size, with individual areas of the male and female in each breeding pair overlapping extensively. After the death of both individuals of one pair, the neighboring pair progressively occupied the vacant space, expanding markedly its range into about half the area originally occupied by the previous pair. Factors driving a pair of Hoary Foxes to expand their territory into a vacant area after death of the neighboring pair were not clearly determined. Absence of territorial defence, however, could have contributed to the range shift observed. This is the first time that the response of neighboring foxes to social disruption of an adjacent pair has been documented for Hoary Foxes.
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INTRODUCTION
The Hoary Fox Lycalopex vetulus, is a noncooperative, solitary, small canid (3-4 kg body weight) with a distribution restricted to Brazil (Dalponte 2009). It is classified as a species of Least Concern (Dalponte & Courtenay 2004) for conservation purposes. In a more recent assessment, however, it has been classified as Vulnerable to extinction in Brazil (Lemos et al. 2013) .
The Hoary Fox inhabits open areas of Brazil, particularly the herbaceous and sub-shrubland of the Cerrado (Brazilian savannah), transitional areas, and cattle pastures (Dalponte & Courtenay 2004; Rocha et al. 2008) . It is an omnivore-insectivore consumer (Dalponte 1997) . Although with no morphological adaptations that enable them to gain access to the concealed termite galleries of hard exposed above-ground nests, such as those found in true myrmecophagous mammals, it is an active predator of leaf-feeding termites (Dalponte 1995; Dalponte 1997; Juarez & Marinho Filho 2002; Dalponte 2003; Dalponte & Courtenay 2004; Jácomo et al. 2004; Courtenay et al. 2006; Lemos & Facure 2011) . Rich termite patches occur in cattle pastures (mainly aboveground concentrations of Syntermes and Cornitermes species) along with dung beetles, and these resources are exploited on a seasonal and opportunistic basis (Ferreira-Silva & Lima 2006) .
In central Brazil, the Hoary Fox can subsist foraging and breeding in cattle pastures year-round (Juarez & Marinho-Filho 2002; Dalponte 2003; Courtenay et al. 2006) . Hoary Fox can reach densities of 1.5 foxes/km² (radio tracking; Courtenay et al. 2006) .
The Hoary Fox has a monogamous mating system consisting of a reproductive pair with extensively overlapping home ranges (Dalponte 2003; Dalponte & Courtenay 2004; Courtenay et al. 2006) . Data on home ranges, spatial organization and territoriality of the Hoary Fox is scarce, and restricted to four studies in central Brazil (Juarez & Marinho Filho 2002; Dalponte 2003; Courtenay et al. 2006; Lemos 2016) . Field data on the social behavior of the Hoary Fox, related to temporospatial aspects, social interactions and habitat use are limited by few studies (Dalponte 2003; Courtenay et al. 2006; Lemos 2016) . The spatial relationship between neighboring pairs of Hoary Fox, however, is still unknown, as well as the factors related to changes in home range size.
Home ranges are relatively confined areas where most animals carry out their daily activities and should be defined relative to a specific time interval (Powell 2000) . Home ranges of mammalian carnivores may vary in size depending on body size (Gittleman & Harvey 1982) , and tend to be larger as animal size increases (Ewer 1973) . Ranges can also vary according to sex, habitat type distribution and availability (Ross et al. 2012) , and productivity of the habitats, as well as food dispersion and availability (Macdonald 1983; Sandell 1989) . Considering food availability, for example, ranges may be larger where prey density is lower (Zoellick & Smith 1992) , and smaller where food resources are clumped (Eide et al. 2004) .
A territory is an area within an animal's home range over which the animal has exclusive or priority use, and it may comprise the animal's entire home range (Powell 2000) . Territoriality is an important mechanism by which social carnivores limit or exclude potential competitors of the same species from access to mates, food, space, and cover (Mech 1970; Gese 1998) .
Owners of territories usually win territorial disputes against intruders of the same species. Winners in the competition for territories achieve considerable direct and indirect reproductive benefits (Alcock 2005) . A territory should provide all the key resources for an individual or group, allowing self-sufficiency within the smallest possible area (Vaughan 1978) . Neighbors of the same species represent potential competitors for space, food and partners (Mech 1970; Gese 1998) . Territoriality limits the number of animals competing for food resources, mating opportunities and formation of new social groups. Territorial behavior in carnivores includes vocalizations, postures and odoriferous marking at territory boundaries (Brown & Orians 1970; Kruuk 1972; Peters & Mech 1975; Harrington & Mech 1978) .
Olfactory communication plays an important role in the social life of carnivores, especially strongly territorial species (Ewer 1973; Macdonald 1983; Gorman & Trowbridge 1989) . Urine and feces constitute scent marks used by carnivores and have an advantage over other ways of communicating due to their persistence in the environment, and because they do not require the territory owner to be physically present (Ewer 1973) . Scent marking as a form of territorial definition is well established in larger canids such as the Gray Wolf Canis lupus and Coyote Canis latrans (Allen et al. 1999) , but is less well studied in smaller canids.
Among canids, defense of territories is usually conducted by the dominant pair (Mech 1970; Macdonald 1979; Ralls et al. 2007; Darden et al. 2008; Arnold et al. 2011 ). In the event of social disruption, the absence of these dominant individuals can enable the neighboring pair to attempt to expand into the non-defended area (Gese 1998).
Studies on territoriality in canids indicate that changes on spatial distribution between social units may occur due to shifts in territorial boundaries in response to loss of one or both individuals of the alpha pair (Gese 1998). Data on usurping a vacant territory due to death or abandonment by the original occupants are rarely recorded among canid species due to the difficulty of observing elusive and nocturnal carnivores (Mech 1974; Kleiman & Brady 1978; Gese 1998) .
The aims of this study were to describe the home ranges and document patterns of home range overlap of two neighboring Hoary Fox mated pairs, and to document for the first time the responses of neighboring Hoary Fox dyads to removal of an adjacent pair.
MATERIAL AND METHODS
The social organization of Hoary Fox (Images 1,2) was studied in an area of 6.5km² located at Laranjal Ranch, 10km north of Nova Xavantina (14 
11706
License # 15524). Radio locations were obtained by triangulation from three fixed towers located on internal roads in the study area, using a two-element Yagi antenna. Foxes were monitored an average of three sessions per week, totaling 66 sessions at dawn and dusk (between 17:00hr and 07:00hr). Triangulations to calculate the location of each individual were made through Trackmaker 12 program, and size of home ranges were compared with 100% and 95% of the locations by the minimum convex polygon (MCP; Mohr 1947). Home range and overlapping areas between pairs were estimated using ArcGIS 9.3 software (ESRI 2010). Additionally, 10 sessions between 08:00hr and 15:00hr were previously conducted to check daytime activity.
All foxes were located during each monitoring bout, yielding up to three triangulations per individual, with an interval of 1.5-2 h between each triangulation.
Two mated Hoary Fox pairs (male M1 and female F1 of pair P1 and male M2 and female F2 of pair P2) with adjacent ranges were followed from October 2002 to April 2003. To better understand changes in size and shape of home ranges of the breeding pairs, we divided the study period into three distinct phases. The first phase comprised the first three months of the study (Phase I: 1 October to 31 December 2002), during which the two breeding pairs (P1 and P2) associated with their offspring and occupied stable areas. The second phase (Phase II: 5 January to 7 February 2003), started with the death of F2, during which M2 alone took care of the puppies. The third phase (Phase III: 9 February to 9 April 2003), began after the death of M2. Urine marking behavior was opportunistically recorded during radio tracking.
RESULTS
A total of 174 radio locations were obtained for male M1, and 169 for female Pair P2 was monitored for a shorter period because the female F2 was killed by domestic dogs Canis familiaris on 5 January 2003 and male M2 died with symptoms of pesticide poisoning on 9 February 2003. Estimated home ranges (MCP 100%) of M1 and F1 were 421ha and 458ha, respectively, and those of M2 and F2 were 401ha and 205ha (Table 1) . Estimated ranges of M1 and F1 (95% MCP) were 283ha and 299ha, respectively, and to M2 and F2 (95% MCP) were 204ha and 140ha, respectively (Table 1) . Home range size did not differ greatly between individuals, but did differ between different phases of the study ( Table 2 ). The smallest area was that of F2 (140ha) in the first phase, and the largest was that of F1 (299ha) in the third phase.
In Phase I, the overlapping area between pairs P1 and P2 was small, ranging from 22ha to 24ha with an estimated average overlap of 13% (Fig. 2 and Table 3 ). In Phase II, there was an advance of pair P1 over the area of pair P2, ranging from 30ha to 41ha, and an estimated average overlap of 22% (Fig. 3 and Table 4 ). In Phase III the expansion was substantial, ranging from 68ha to104ha, and an average overlap estimate of 53% (Fig.  4 and Table 4) .
No activity was detected during diurnal monitoring bouts. Foxes exhibited activity after dark, but by the first light of day they were already in their resting sites.
DISCUSSION
The largest Hoary Fox home ranges described in the present study (140-299ha using MCP 95% were smaller than those reported in previous studies conducted in Although the number of monitored foxes was small, this is the first time that the responses of neighboring foxes to social disruption of an adjacent pair have been documented for Hoary Foxes.
